Results
The authors identified 816 potential studies, of which 15 met inclusion criteria (841 subjects): 11 enrolled only subjects with out-of-hospital cardiac arrest and 4 enrolled mixed populations with prevalence of outof-hospital cardiac arrest from 51% to 71%. Confounding was a universal source of bias across all studies, given the observational nature of this literature. Other risks of bias for included studies were mostly low to moderate. Specific clinical and laboratory variables were associated with favorable outcome after extracorporeal CPR (Table) . conducted at single centers in Japan, South Korea, western Europe, or the United States. Common themes in extracorporeal CPR subject selection include younger age, witnessed collapse, shorter low-flow durations, and the absence of major comorbidities, but there was variability between studies in the restriction of extracorporeal CPR for subjects with specific initial cardiac rhythms, precise duration of lowflow time, and suspected causes of cardiac arrest.
Because of investigator reluctance to share raw data, this meta-analysis was limited by the use of published aggregate data as opposed to individual subject data.
Commentary
Extracorporeal CPR is a therapeutic option for select cases of cardiac arrest refractory to traditional resuscitation techniques. 1 Observational evidence demonstrates the feasibility of extracorporeal CPR and its association with survival compared with historical controls or matched control patients for whom it was not available. 2 In populations enriched with cardiac cause of cardiac arrest, extracorporeal CPR is associated with a 14% (95% confidence interval 2% to 25%) absolute increase in 30-day survival and a 13% (95% confidence interval 7% to 20%) absolute increase in 30-day favorable neurologic outcome compared with conventional therapy. 2 Most guidelines conditionally recommend extracorporeal CPR in select patients under certain clinical circumstances when the cause of cardiac arrest is potentially reversible.
1 Given the burden of resources, logistics, equipment, and training, institutions implementing extracorporeal CPR should do so in a rational manner with optimal chance to benefit patients.
There is wide variation in outcome after extracorporeal CPR for out-ofhospital cardiac arrest, in part from the lack of validated criteria for candidate selection. 3 Identifying prognostic factors is essential to guiding initial treatment decisions, and this systematic review succinctly summarizes baseline clinical variables associated with favorable outcome after extracorporeal CPR (Table) . Of the 4 variables associated with favorable outcome, initial cardiac rhythm and low-flow duration had strikingly absent heterogeneity, suggesting these are uniquely important when extracorporeal CPR candidates are selected. Despite their heterogenicity, baseline arterial pH and lactate are plausible surrogates for the degree of ischemic insult or effect of conventional resuscitation.
Yet unanswered questions persist: the interaction between no-flow and low-flow durations is uncertain, the optimal combination of prognostic factors to select candidates is unclear, nonrandomized comparisons between extracorporeal CPR and matched controls will never eliminate selection bias, and it remains unknown whether some extracorporeal CPR subjects would have survived with traditional resuscitation alone. 4 At least 4 experimental studies of extracorporeal CPR are in progress that will be key in addressing these remaining questions. 
